Purpose: The purpose of this study was to investigate risk factors for and results of treatments in patients with traumatic wound dehiscence and lens extrusion after penetrating keratoplasty.
Results: Mean age at trauma was 21 years (range, 10-30 years), and the mean interval between keratoplasty and trauma was 15.6 months (range, 2.5-26.5 months). Mean best-corrected visual acuity of patients before blunt trauma and after final treatment was 20/80 and 20/160, respectively. In one case, visual acuity decreased to light perception after final treatment. The dehiscence site was superior to the graft in 4 patients. Hitting by a hand was the cause of most cases of blunt trauma. No cases of endophthalmitis were seen.
Conclusion: Patients who undergo penetrating keratoplasty are susceptible to graft wound dehiscence resulting from trauma, especially during the first year after keratoplasty. This type of dehiscence is more prevalent in young people, who engage in more social activities and are more exposed to trauma that may lead to blindness. Patient education about the effects of trauma, use of protective eye shields by patients, and performance of lamellar keratoplasty instead of penetrating keratoplasty can decrease trauma and its effects in these patients. K eratoplasty usually produces positive results but requires good follow up and cooperation between patients and their surgeons to solve problems that may arise during follow up. Endothelial rejection of the graft, loose sutures, infection, high or irregular astigmatism, glaucoma, and cataracts can threaten the graft or reduce vision but can be noted in ontime follow-up visits and then treated. [1] [2] [3] Although trauma has a lower prevalence than the previously mentioned factors, it can result in serious and even irreversible injuries not only to the graft, but also other parts of the eye. Because the graft site will never acquire the primary corneal tissue firmness, wound dehiscence may happen years (even 31 years 4 ) after keratoplasty. 2, 5, 6 In this study, causes of trauma, visual acuity before trauma, and final best-corrected visual acuity were investigated.
MATERIALS AND METHODS
In this retrospective case series, 7 eyes (4 right eyes and 3 left eyes) of 7 patients who had traumatic wound dehiscence and lens extrusion, out of 490 patients who underwent penetrating keratoplasty performed by the authors, were investigated during the years 2003 to 2007 at Rassoul Akram Hospital. Six patients in the study were male and one patient was female.
Patients with wound dehiscence resulting from loose sutures, removal of continuous or noncontinuous sutures, or infectious corneal ulcers were excluded. Also, patients with hyphema resulting from blunt trauma and with no wound dehiscence were not investigated in this study.
After emergency treatment for the trauma, patients were transferred to the operating room for secondary repair. First the wound was checked under general anesthesia and anterior vitrectomy was performed. The iris was repositioned as needed. The dehiscence site was sutured in all patients using 10-0 nylon thread. Follow up was similar to that after keratoplasty.
All data (eg, age, sex, kind of trauma, reason for keratoplasty, best-corrected visual acuity before and after trauma, kind of treatments, and final visual results of patients) were recorded and statistically analyzed using SPSS software (version 15; SPSS Inc., Chicago, IL).
RESULTS
Seven eyes (4 right eyes and 3 left eyes) of 7 patients who had traumatic wound dehiscence and lens extrusion were studied. The 7 patients accounted for 1.43% of the 490 patients who underwent penetrating keratoplasty. Mean age at trauma was 20.57 years (range, 10-30 years).
Keratoplasty was performed because of keratoconus in 3 cases (42.86%), macular dystrophy in 2 cases (28.57%), and corneal scarring resulting from previous penetrating trauma in 2 cases (28.57%) ( Table 1) .
Trauma was caused by being hit by a hand in 3 cases (42.86%), being hit by a fist in 2 cases (28.57%), being hit by a finger in one case (14.29%), and falling from a height in one case (14.29%) ( Table 1) .
The wound dehiscence site was most frequently superior and supratemporal (5 cases [71.43%]), and in 2 other cases, it was inferior and infranasal. Mean size of dehiscence after trauma was 230°(range, 150°-270°), and extrusion of the lens (Fig. 1 ) was seen in all cases.
The mean interval between keratoplasty and wound dehiscence after trauma was 15.6 months (range, 2.5-26.5 months).
Best-corrected visual acuity of patients before trauma ranged between 20/20 and 20/200 (mean, 20/80). Visual acuity immediately after trauma was detection of hand movements in 6 cases and 20/800 in only one case.
Obstacles and Artisan lenses were used as supplemental therapies in 4 cases (57.14%) and 2 cases (28.57%), respectively. Because of low numbers of endothelial cells in the cornea, Artisan lenses were not used in other cases.
In one case, visual acuity decreased to light perception because of severe proliferative vitreoretinopathy, which occurred 4 months after the patient declined to undergo scleral buckling for retinal detachment (which had occurred 2 months after secondary repair). In one other case, macular scarring resulted in best-corrected visual acuity of not more than 20/400.
Mean best-corrected visual acuity of patients after final treatment was 20/160 (light perception to 20/20), which was a 2-line decrease on the Snellen chart compared with bestcorrected visual acuity before trauma (Fig. 2) .
Corneal clarity was achieved in all patients after final treatment, and no new grafts were needed. Also, no cases of endophthalmitis or infectious corneal ulcer were noted, and because of normal intraocular pressure in all 7 cases, there was no need for antiglaucoma medications.
DISCUSSION
Traumatic wound dehiscence has been researched in many studies; incidence, kind of trauma, age, and visual results after secondary repair are among the factors investigated.
In our study, the mean age of patients (21 years) was lower than in earlier investigations; mean age in studies by Nagra et al 4 Extrusion of the lens (along with the iris and vitreous) occurred in all our patients, unlike in other studies, which report lower rates. Our study's high rate of lens extrusion might explain the more severe trauma in our patients.
The most prevalent cause of trauma in our study was being hit by a hand or a fist, unlike in other studies, in which falling or being hit by other objects was the reason for trauma. 1, 2, 4 Our finding may be the result of the younger ages of our patients, who engaged in more social activities and had more personal contacts.
Given the globe's placement in a bony structure, the globe is less supported inferiorly, which means that blunt trauma at this site will produce pressure that exceeds the pressure at the opposite side (superior) of the cornea, resulting in wound dehiscence. Our findings of more frequent superior dehiscence in our patients reflect this fact. Like in the study by Elder et al, 3 keratoconus, macular dystrophy, and corneal scarring were the most frequent indications for keratoplasty in our study. The mean interval between keratoplasty and traumatic wound dehiscence was 15.6 months in our patients. Nagra et al 4 In previous studies, the interval between keratoplasty and wound dehiscence after trauma or suture removal has varied from 1 week to 31 years after penetrating keratoplasty, 1-9 depending on the firmness of the graft attachment location. In one study involving rabbits, the firmness of the graft attachment after 3 months was 50% that of a normal cornea, whereas in humans, achieving two thirds of the normal level of firmness takes more than 2 or 3 years 7 and the original level of firmness is never achieved. Therefore, the graft is disposed to wound dehiscence anytime after keratoplasty. Using methods that preserve the corneal structure can decrease the side effects of trauma after penetrating keratoplasty. Today, there is a greater tendency to use anterior or endothelial lamellar keratoplasty, which has more benefits with regard to graft rejection and structural firmness of the cornea. 2, 4, 7 Because youths' more active lifestyles may expose them more to trauma, lamellar keratoplasty is preferable to penetrating keratoplasty in young patients with keratoconus and other indications for keratoplasty who are able to undergo anterior keratoplasty. In elderly patients with Fuchs dystrophy or bullous keratopathy, endothelial grafts, which support the structural firmness of the cornea and resist trauma, can be preferable. When penetrating keratoplasty is required, it is better to fully inform patients about caring for the graft and to suggest that they avoid high-risk activities or use glasses.
CONCLUSION
After keratoplasty, wound dehiscence can happen any time because of loss of normal structural firmness of the cornea. Patients who undergo keratoplasty should be well informed about guarding the graft against trauma. Lamellar keratoplasty presents more resistance against wound dehiscence than does penetrating keratoplasty and is recommended for patients who are more exposed to trauma.
